I. Introduction
Xylol or dimethylbenzene also called as xylene, is an aromatic synthetic hydrocarbon that plays a vital role in pathological laboratory formany years. It is availablenaturally in the form of coal tar and petroleum, obtained its name from crude wood spirit. 1 It is colorless, flammable liquid or gas with a sweet odour. Xylene is being used as a clearing agent in tissue processing where it causesmaximum displacement of alcohol and makes the tissue transparent thus enhancing paraffin infiltration and acts as a deparaffinizing agent in staining procedure. 2 Although it is extremely useful, when exposed, it leads to health hazards to almost all parts of the bodyranging from nausea, vomiting to death. Current Occupational Safety and Health Administration permissible limit for exposure to xylene is 100 ppm as an 8-hour time-weighted average (TWA) concentration. 3 Limonene reagents, aliphatic hydrocarbon mixtures, aromatic hydrocarbon mixtures, and mineral oil mixtures were used as alternatives for xylene in tissue processing as clearing agent. 4 But peak exposure takes placeduring dewaxing of sections. Long term exposure leads to permanent disability caused by diminution of mitochondrial adenosine triphosphate in the affected cells. 5 Hence, the present study is intended to replace xylene with nonbiohazardous agents like dish washing liquid and detergent liquid.
Aim:
The aim of the present study isto assess the efficacy of 1.5% of dishwashing liquid and 1.5% of detergent liquid as a deparaffinizing agent for H&E staining technique and to utilize eco-friendly, economic substitute for xylene
II. Materials and Methods
Twenty paraffin embedded tissue blocks from our department were obtained. Three sections of 4 to 5 microns thickness were prepared fromeach block. One section was stained with Conventional H&Emethod where xylene was used as deparaffinizing agent. The other two sections were stained with Xylene FreeHematoxylin and Eosin (H and E), where 1.5% Dishwashing liquid (1.5mL Vim dish washing solutionin 98.5mL distilled water) and 1.5% of Detergent liquid (1.5mL Surf excel detergent washing solutionin 98.5mL distilled water) were used as deparaffinising agent.The three sections were categorized as:
Group A:Stained using 1.5% of detergent liquid as a deparaffinizing agent ( Fig. 1) Group B: Stained using 1.5% of dishwashing liquid as a deparaffinizing agent (Fig. 2 ) Group C: Stained using xylene as a deparaffinizing agent (Fig. 3) Each section were assessed separately and scored accordingly by three different pathologists.The parameters for scoring included nuclear staining, cytoplasmic staining (adequate = score1, inadequate = score0), uniformity, clarity, crispness (present = score1, absent = score0)
The protocol followed for group A, group B and group C are given in tables 1 & 2 respectively 
III. Statistics
Total score for each criteria was calculated by three pathologists. ANOVA test was done using SPSS 17 software to calculate the test of significance (P ≤ 0.05)
IV. Results
It was noted that the results were statistically insignificant for all criteria with a slight increase in the mean values for group A & group B when compared to group C in 4 out of 5 criteria. (Table 3 to 7) Figure1:H&E stained section using 1.5% of detergent liquid as a deparaffinizing agent 
TABLES

V. Discussion
The knowledge of toxicity of xylene is known by many pathologists and lab technicians.Inspite of this it is widely being used in laboratory without any safety measures and standardized method for disposal. 6 Considering the hazardous nature of the xylene, many substitutes were tried in the past and our study was the first to use detergent liquid as an alternative to xylene in the process of deparaffinization.
The dish wash liquid and the detergent liquid are highly foaming mixture of surfactants, made up of alkylbenzenesulfonates, which as a solvent property that helpsin dissolving wax. 7 The principle behind this is that the surfactant property along with the high temperature of 90 degree Celsius reduces the surface tension, thus helps in deparaffinizing the section. 8 Compared to xylene, both detergent liquid&dishwash liquid are economic, biosafe and readily available. The main constituents of both the liquids are sodium lauryl sulfate, sodium dodecyl benzene sulfonate, cocamidopropylbetaine and nonionic surfactants. The concentration of these components are well analysed by the manufacturer. 9 In this study, we have used dish wash liquid and the detergent liquid in a dilution of 1.5%,hence there are very minimal chances of toxicity to the laboratory personnel.
In this study, even though the results were statistically insignificant, it implies that the efficacy of dish wash liquid and detergent liquid is equal to that of xylene. The mean values of the observers for uniformity of staining, crispness of staining and nuclear staining shows higher end for xylene free staining.The mean value of one observer for clarity of staining and cytoplasmic staining shows higher end for xylene free staining.Thus the results of the present study is equally effective without compromising the staining quality.
VI. Conclusion
Considering the safety measures and for the healthy laboratory environment, economic surrogative for xylene such as detergent liquid and dishwash liquid can be used as a deparaffinizing agent.
